Role of glutamine in adaptations in nitrogen metabolism during fasting.
The present study examines the effect of glutamine infusion on the interorgan fluxes of glutamine, alanine, urea, and ammonia with progressive fasting. Experiments were carried out in two groups of conscious dogs with catheters previously implanted in an artery and in the hepatic, portal, and renal veins. Group I (n = 12) was fasted for 24 h, and group II (n = 10) was fasted for 96 h. On the day of the study, seven animals of group I and five of group II received a constant infusion of glutamine (3.0 mumol . kg-1 . min-1) for 1 h, and the rest (controls) received saline. Four-day fasting produced ketosis with a compensated metabolic acidosis. The demand for glutamine by the kidneys and gut increased, and the liver switched from net glutamine utilization to that of net production. The kidneys (33%) and gut (230%) increased their production of ammonia, while their release of alanine decreased. The estimated efflux of glutamine by skeletal muscle, however, did not change. All of the infused glutamine was cleared by the splanchnic and renal tissues. In group I, there was increased gut production of alanine, which was matched by increased hepatic alanine uptake and urea production. No such changes were observed in Group II. There was, however, an increase in hepatic uptake of ammonia. Finally, glutamine infusion did not alter glutamine or alanine output by skeletal muscle in group I, while it decreased efflux of alanine but not that of glutamine in group II. The data emphasize the complex interdependence of the liver, gut, kidneys, and skeletal muscle in nitrogen sparing.(ABSTRACT TRUNCATED AT 250 WORDS)